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© The invention relates to a method for connecting a conduit 
(5) to a subsea structure (1), which comprises laying the 
conduit on the sea floor, with a conduit end (8) in the area close 
to the subsea structure. The method is characterized in that the 
conduit end is gripped by a ROV (9) with a gripping manipulator 
(10), that ROV (9) with the gripped conduit end (8) is advanced 
to the subsea structure (1), that the conduit end is introduced 
like a piston in a suitable receiving member (2) in the subsea 
structure, and that a negative pressure is provided in the 
receiving member so that conduit end (8) is sucked into the 
receiving member (2). The invention also relates to a device for 
use in connecting a conduit end (8) to a subsea structure (1) 
Conduit end (8) is advanced from the side of subsea structure 
(1) into a receiving member (2) of the subsea structure and is 
secured there. Receiving member (2) and conduit end (8) are 
mutually adapted so that conduit end (8) can move like a piston 
in receiving member (2). The receiving member has a 
connecting sleeve which is accessible from outside for 
connection to a source of negative pressure. 
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Description 

A METHOD FOR CONNECTING A CONDUIT TO A SUBSEA STRUCTURE, AND A DEVICE FOR USE IN 
CONNECTING A CONDUIT END TO A SUBSEA STRUCTURE. 



The invention relates to a method for connecting a 
conduit to a subsea structure, including laying the 5 
conduit on the sea floor, with an end of said conduit 
located in the area of the subsea structure. 

The invention also relates to a device for use in 
connecting a conduit end with a subsea structure, 
said conduit end being inserted into a receiving 10 
member of the subsea structure and being attached 
there. 

It is known to use a winch and a special pull-in 
connection to connect a conduit with a subsea 
structure. Such a conduit, which may be a pipeline, a 15 
power cable, a signal cable, a hydraulic hose, etc., is 
provided with one end in the area of the subsea 
structure. The conduit is connected to a rope from 
the winch, and by the aid of said winch the conduit is 
pulled into a suitable receiving member of the 20 
subsea structure. This known system is operated 
from the surface by guide line control. The system is 
complicated, vulnerable to weather influence, and 
requires a very stable surface vessel capable of 
maneuvering guidelines. 25 

Smaller conduits may, obviously be laid in place by 
divers, but such a manual method would be 
unsuitable in case of larger water depths. 

There is, thus, a demand for new technology for 
use when a conduit is to be connected with a subsea 30 
structure. 

It is an object of the invention to use a remote 
operated vehicle, below called ROV. A ROV, how- 
ever, has limited traction and lifting power. Accord- 
ing to the invention a method is, thus, suggested as 35 
mentioned above, which is characterized by the fact 
that the leading end is gripped by a ROV comprising 
a gripping manipulator, that said ROV with the 
gripped conduit end is advanced to the subsea 
structure, that the conduit end is introduced like a 40 
piston into a suitable receiving member of the 
subsea structure, and that a vacuum is provided in 
the receiving member so that the conduit end is 
sucked into said receiving member. 

By the aid of such a new method a ROV may be 45 
used in spite of its limited traction and lifting power. 
By using a ROV operations are made independent of 
weather and sea depth, and operating costs are 
reduced to fewer days. 

Towing the conduit end up to the receiving 50 
member can indeed be so demanding that the ROV 
is unable to do it, but according to the invention a 
cable from a winch on the ROV is attached to the 
subsea structure, and then the ROV with a conduit 
end gripped by said ROV is pulled towards the 55 
subsea structure with the cable being wound onto 
the winch drum. 

When arriving at the subsea structure the ROV 
may advantageously connect with said structure, 
and the gripped conduit end is then inserted into the 60 
receiving member by the aid of the gripping 
manipulator. 

The method is especially advantageous if steps 



are taken to provide a negative pressure by the aid of 
a pump on the ROV with the pump inlet connected to 
the receiving member. 

By this invention a method is, thus, provided 
which permits the subsea structure to be completely 
passive, and the advantages of a ROV to be utilized, 
viz. complete independence as regards weather 
conditions, and especially independence of the 
depth of the subsea structure. According to a 
•special variant of the method advancing a conduit 
end to the receiving member of the subsea structure 
is carried out by the aid of a ROV, the conduit end 
being connected to a piston in a cylinder in said 
subsea structure, which is attached to the subsea 
structure, whereafter a negative pressure is pro- 
vided in the cylinder so that the piston is sucked into 
the receiving member and pulls along the conduit 
end into said receiving member. This variant will be 
of interest when the conduit is too heavy and rigid, 
and requires more suction force which may be 
achieved by suitable dimensions of the piston. 

Suction force will always be determined by the 
differential pressure and the area influenced by it. 
Suction force may be controlled in a simple manner 
by suitable control of the pump. 

According to the invention a device for use in 
connecting a conduit end with a subsea structure is 
also provided. The conduit end is introduced from 
the side of the subsea structure into a receiving 
member of the subsea structure and is secured 
there. A device according to the invention is 
characterized by the fact that the receiving member 
and the conduit end are mutually adapted so that the 
conduit end can move like a piston in the receiving 
member, and that the receiving member has a 
coupling accessible from the outside for connection 
with a source of negative pressure. The source of 
negative pressure is preferably provided on a ROV. 

In a variant of the device the receiving member is 
connected with a cylinder with a piston to which the 
conduit end may be connected, said cylinder having 
a coupling which is accessible from the outside for 
connection with a source of negative pressure. 

The invention is now disclosed in more detail with 
reference to the drawing, in which 

Figure 1 shows an area of a sea floor with part 

of a subsea structure provided in said area, and 

a conduit end laid in the vicinity to the latter, 
Figure 2 shows an elevation of part of the 

subsea structure, and a ROV, 

Figure 3 shows a sectional view of the subsea 

structure of Figure 2 in an enlarged scale with 

the ROV advanced and connected to the 

subsea structure, 

Figure 4 shows the same situation as does 

Figure 3, but with the conduit end gripped by 

the ROV guided inwards to a receiving member 

of the subsea structure, 

Figure 5 is a sectional view through a 

possible embodiment of a receiving member for 
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a pipeline end, 

Figure 6 is a sectional view through a 
possible embodiment of a receiving member for 
an electric cable, and 

Figure 7 is a diagrammatical view of a variant 
comprising a suction piston for pulling in a 
conduit end into a receiving member of a 
subsea structure. 
Figure 1 shows a sectional view of a subsea 
structure 1 comprising a number of receiving 
members 2 for connecting conduits. In Figure 1 a 
bundle of pipelines 3 is also shown with the end of 
said bundle being split up into a number of separate 
conduits 5. One end of the bundle of pipes is 
anchored to the sea floor by the aid of an indicated 
anchor 6. One conduit 7 is shown to be bent from 
bundle 3,4. and its end 8 is extended to a receiving 
member 2 in the subsea structure. 

Figure 1 shows the general technology used when 
a conduit is connected with a subsea structure In 
the present case a bundle of pipes 3.4 is laid on the 
sea floor with the end area 4 on one side or in the 
vicinity of the subsea structure. In a manner not 
shown a conduit 7 being part of the bundle of 
pipelines was moved to a receiving member 2 of the 
subsea structure. The present invention relates to 
the process of fetching such a conduit 7. supplying 
is so a receiving member 2 of the subsea structure 
member" inSerting the conduit in said receiving 
As shown in Figure 2. a remote operated subsea 
vessel 9. a so called ROV, is moved to a position 
above a conduit 5 (7). The ROV is provided with a 
gripping manipulator 10 which is gripping conduit 
sno 8. 

In bottom frame 11 of ROV 9 a winch 12 is 
provided. A rope 13 from winch 12 was pre-con- 
nected by the aid of the ROV to the subsea structure 
at 14. close to the receiving member 2 into which 
pipeline end 8 is to be inserted. 

The ROV shown in Figure 2 may be of the kind 
known as Super Scorpio, or a corresponding ROV 
Such a ROV has limited traction and lifting power 
I raction and lifting power amount to 200 kp in an 
arbitrary direction, and up to 300 kp in the forward 
direction. This power is, however, mostly needed for 

thoW? WinCh 12 iS - thus - utilized to P"H 
the ROV to the subsea structure with the conduit 

gripped by the gripping manipulator. When dimen- 
sioning winch 12 it will be suitable to use the 
om v ' es * ex P ected 'or a starting point, presum- 
ably handling of a well flow pipe or a water injection 
pipe. A flexible pipe filled with water and with an 
mside d la meter of approximately 15 cm. e.g. weighs 
approximately 60 kp/m when submersed in water 

nTrf 0 ^T Um - bendin9 radius of a common flexible 
a oo?J l [! ,S d ' mension s will be approximately 3-4 m 
A ROV should at least be able to tow a length of such 
a pipe corresponding to half a circular arc. i e 10-12 

ton 0 / £ t l t0n K A WinCh 12 havi "9 a ^tion of 2 
tons may, thus, be suitable. 

<=. ,Ic« n9 * C ° nduil end 8 to receiving member 2 of the 

ROV rU K CtUre 1 R9Ure 2 is carri * d °"t by 
9 ,^ ,ch 9nps conduit end 8 with its gripping 
manipulator 10. as well as by a pipe jaw 15 provTded 
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below the ROV, in the area inside bottom frame 11 
Then the ROV is then driven upwards by pushing 
force, at the same time as winch 12 is operated to 
pull the vessel with the gripped conduit end towards 
the location for connection, i.e. receiving member 2 
of the subsea structure. 

On most sea floors this will cause more or less 
2 ! '° ss <* visibility due to sediments being 
whirled up. Vessel 9 should, thus, preferably be lifted 
at least 3 m above the sea floor when pulled in In the 
embodiment shown in Figure 2 this was taken into 
consideration and the point of connection 14 of rope 
13 on the subsea structure is placed correspond- 
•ngly high above the sea floor. 

By the aid of winch 12 and the power from 
propulsion means on the vessel ROV 9 is now 
advanced upwards and towards subsea structure 1 
to a position with the leading end of bottom frame 1 1 
located just above rung 16 on subsea structure 1 in 
io 6 ar * a * e]ow receiving member 2. By use of winch 
12 and the propulsive system bottom frame 11 is 
then placed on rung 16. as shown in Figure 3 

Each rung 16 is shaped as a horizontal pipe ring 
supported by brackets 17. Bottom frame 11 of 
vessel 9 is provided with a groove 18 receiving the 
ring-shaped rungs 16, as shown in Figure 3 Anv 
desired adjustment of level may be carried out by the 
aid of an adjusting means provided in groove 18 and 
comprising a thrust block 19 connected with a 
piston in a fluid power cylinder 20. The engagement 
wrth rungs 16 will form a point of attachment or 
fulcrum for vessel 9. When vessel 9 has maneuvred 
into a correct position by using the propulsion units 
and if desired the level adjustment means' 
19,20,pipe jaw 15 is released and conduit 8 is moved 
into the position shown in Figure 4 by the aid of 
gnpping manipulator 10. Then conduit end 8 can be 
inserted into funnel 2 like a piston. Now a source of 
negative pressure, e.g. a pump in ROV 9 is 
connected in a manner not shown, to a connecting 
point on funnel 2 to provide negative pressure inside 
said funnel. Thus, a suction force Is generated which 
will pull conduit end 8 into the funnel where the 
conduit end can be locked in a manner known per 
se. A practical example is shown in Figure 5 

Funnel 2' shown in Figure 5 substantially corre- 
sponds to funnel 2 shown in Figures 2-4 Inside 
funnel 2' a connection half 21 is provided and is 
adapted for cooperation with conduit end 8 which is 
inserted into funnel 2' and, thus, acts as the other 
connection half. In this case the funnel comprises 
two mechanical locks 22. Each mechanical lock 
compnses a locking wedge 23 which is provided in a 
casing and is influenced by a compression spring 25 
which is provided between the bottom end of the 
casing and a collar 26 on locking wedge 23. When 
end portion 8 passes locking wedge 23 the latter is 
pushed radially inwards by spring 25 to lock against 
shoulder 27 on end portion 8. 

A conduit 28 extends from the space in the funnel 
behind connection half 21 to a connecting sleeve 
which can be connected to a pump in vessel 9 

Suction force will be built up inside the funnel as 
soon as conduit end 8 enters suction funnel, and the 
cross section of flow is sufficiently restricted to 
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cause a pressure drop. A radial clearance of 
approximately 1 mm Is assumed to be satisfactory 
between the cylindric portion of the funnel and the 
conduit end. In order to control friction and provide a 
certain flexibility of the cross section of flow the 5 
conduit end may be greased. 

If it is desired to release conduit end 8 hydraulic 
pressure may be supplied through an indicated 
conduit 29. Such hydraulic pressure will enter the 
space to the left of collar 26 and push locking wedge 10 
23 outwards, so that the conduit end is released and 
may be removed from the funnel. 

Figure 6 shows a funnel 30 intended for insertion 
of an electric cable 31 . A connection member 32 with 
pins 33 is provided inside funnel 30. Corresponding 15 
sockets 34 to receive pins 33 are provided in the 
shown head of cable 31. Water may be emptied from 
the space between member 32 and cable head 31 
through a conduit 35 extending to a connection 
sleeve 36. A connection member 37 which is 20 
connected to a conduit extending to the pump of the 
vessel may be introduced into connection 36 by the 
aid of a gripping manipulator. As in Figure 5 cable 
head 31 will be sucked into the receiving member. 

Especially in connection with connecting electrical 25 
contacts, as shown in Figure 6 it may also be of 
interest to connect additional equipment for sca- 
venging the connection area. This is not shown, 
since such equipment and its performance is well 
known to those skilled in the Art. 30 

The above mentioned pump (not shown) which 
may advantageously constitute a component in 
vessel 9, may in a typical embodiment be a screw 
pump with a nominal capacity of 70 l/min., and a 
pressure rise of 16 bar. At a depth of 200 m or more 35 
such a pump will be fully utilized. The pumping effect 
will be approximately 4 kW in such a case. 

The suction force is obviously determined by the 
differential pressure and the area on which the force 
can act. For a pipe with a diameter of 30 cm which is 40 
filled with water the suction force will be approxi- 
mately 11 tons at a differential pressure of 16 bar. 

If the pipeline to be connected is too heavy and 
rigid to be towed by a ROV the method shown in 
Figure 7 may be used. Here a horizontal funnel 40 45 
may be used the projection of which is connected 
with a cylinder 41 . In the cylinder there is a piston 42. 
The piston is connected with a rope 43 which passes 
out through funnel 40 and can be attached to the 
shown conduit end 44. Through a conduit 45 the 50 
space behind the piston can be emptied and piston 
42 will, thus, move to the right in Figure 7 and pull 
conduit end 44 along into funnel 40. Such a design is 
advantageous because the suction force is in- 
creased. A piston diameter of 0,5 will for instance 55 
provide approximately 30 tons suction force at a 
differential pressure of 16 bar. Said force may be 
achieved by use of the above mentioned, and 
indicated screw pump aggregate of 4 kW in the ROV. 



Claims 



1. A method in connecting a conduit to a 
subsea structure, which comprises laying the 
conduit on the sea floor, with a conduit end in 
the area of the subsea structure, 
characterized in that the conduit end is gripped 
by a ROV with a gripping manipulator, 

that said Rov with the gripped conduit end is 
moved to the subsea structure, 
that the conduit end is introduced like a piston 
into a suitable receiving member of the subsea 
structure, and that a negative pressure is 
provided in the receiving member to suck the 
conduit end into the receiving member. 

2. A method in connecting a conduit to a 
subsea structure, which comprises laying the 
conduit on the sea floor, with a conduit end in 
the area of the subsea structure, 
characterized in that the conduit end is gripped 
by a ROV with a gripping manipulator, 

that the ROV with the gripped conduit end is 
moved to the subsea structure, 
that the conduit end is moved to a suitable 
receiving member of the subsea structure, 
that the conduit end is connected with a piston 
in a cylinder which is attached to the receiving 
member, and 

that a negative pressure is provided in the 
cylinder, so that the piston is sucked in and 
pulls the conduit end along into the receiving 
member. 

3. A method as defined in claim 1 or 2, 
characterized in that a rope from a winch on the 
ROV Is attached to the subsea structure, and 
that the ROV with the gripped conduit end is 
pulled towards the subsea structure by the rope 
being pulled onto the winch drum. 

4. A method as defined in one of the 
preceding claims, 

characterized in that the ROV connects with 
the subsea structure on arriving there, after 
which the gripped conduit end is advanced to 
and into the receiving member, respectively, by 
the aid of said gripping manipulator. 

5. A method as defined in one of the 
preceding claims, 

characterized in that the negative pressure is 
achieved by the aid of a pump on the ROV, the 
pump inlet being connected to the receiving 
member. 

6. A device for use in connecting a conduit 
end to a subsea structure, which conduit end is 
advanced from the side of said subsea struc- 
ture into a receiving member of the subsea 
structure and is secured there, 
characterized in that the receiving member and 
the conduit end are mutually adapted so that 
the conduit end can move like a piston in the 
receiving member, and that the receiving mem- 
ber has a connecting sleeve which is accessible 
from the outside for connection with a source of 
negative pressure. 

7. A device for use in connecting a conduit 
end to a subsea structure, which conduit end is 
advanced from the side of said subsea struc- 
ture into a receiving member of the subsea 
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structure and is secured there, 

characterized in that the receiving member is 

connected with a cylinder which contains a 

piston for connection with the conduit end, and 

that the cylinder has a connecting sleeve which 5 

is accessible from the outside for connection 

with a source of negative pressure. 

8. A device as defined in claim 6 or 7, 
characterized in that the source of negative 
pressure is provided on the ROV. 10 
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